Control of protein synthesis by hemin. An association between the formation of the hemin-controlled translational repressor and the phosphorylation of a 100 000 molecular weight protein.
The control of protein synthesis by hemin in rabbit reticulocytes is mediated by the formation of a high molecular weight protein inhibitor of polypeptide chain initiation, termed the hemin-controlled translational repressor, from a presynthesized prorepressor. The prorepressor, purified approx. 600-fold, was used to study the mechanism of hemin-controlled translational repressor formation. When the prorepressor is converted to the hemin-controlled translational repressor, either by prolonged warming in the absence of hemin or by incubation with N-ethylmaleimide for 5 min, and then incubated briefly with [gamma-32P]-ATP and Mg2+, a protein that migrates as a 100 000 molecular weight component on sodium dodecyl sulfate-polyacrylamide gels becomes phosphorylated. The extent of phosphorylation of this component is directly proportional to the amount of prorepressor converted to the hemin-controlled translational repressor. In addition, the 100 000 molecular weight protein is not labeled when phosphorylation is attempted with the prorepressor or prorepressor warmed in the presence of hemin, indicating that the protein kinase responsible is probably the hemin-controlled translational repressor. Since the 100 000 molecular protein copurifies with the prorepressor and since the phosphorylation reaction is very rapid (50% complete within 30 s at 34 degrees C), relatively insensitive to dilution, and behaves like an intramolecular reaction, the data suggest that the hemin-controlled translational repressor, once activated, may autophosphorylate a 100 000 molecular weight subunit of itself. Approx. 5 mol phosphate are incorporated per mol of 100 000 molecular weight protein, when the prorepressor is completely converted to the hemin-controlled translational repressor by N-ethylmaleimide. Neither the rate of conversion of prorepressor to the hemin-controlled translational repressor nor the subsequent phosphorylation of the 100 000 molecular weight protein is enhanced by cyclic AMP or reduced by incubation with 3':5'-cyclic nucleotide phosphodiesterase, indicating that cyclic AMP plays no role in hemin-controlled translational repressor formation.